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Stress strain constitutive relationship for bionic coupling functional surface
QIAN Zhi-hui, REN Lu-quan, TIAN Li-mei, SUN Shao-ming
Key Laboratory for Terrain Machine Bionics Engineering, Ministry of Education, Jilin University,Changchun 130022, China

Abstract The comparative experiments on the abrasion under unlubricated friction condition between the samples with smooth and
coupling non smooth surfaces were performed by help of the experimental optimum design.It was found that the wear rate of
the samples with the concave non smooth surface is less than those with the smooth surface under the other same
experimental conditions,i.e.the wearing resistance of the former is better than the latter.In order to discuss the effect of the

non smooth concave on the stress strain distributions on the sample surface,the sample stresses in the samples were
measured at the compression condition,and analyzed by the finite element method using the software ANSYS.The results show
that the concave structure ameliorates the surface stress distribution of the non smooth sample,makes the local stress between
concaves less apparently than that of the smooth sample,that means the local low stress areas are formed on the non smooth
surface.Moreover,the torque effect and low stress release effect of the non smooth structure were proposed preliminarily.
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